Pharmacokinetic and pharmacodynamic analysis of acetylcholinesterase inhibition by distigmine bromide in rats.
Distigmine bromide (distigmine) is associated with a serious adverse reaction, cholinergic crisis, due to a marked decrease in serum acetylcholinesterase (AChE) levels. Clarifying the relationship between the plasma concentration and the inhibitory effect on AChE of distigmine is thus important for the proper use of the drug. The plasma drug concentration and AChE activity in whole blood from rats were measured simultaneously 3 min to 12 h after the oral administration of distigmine at different doses, and the data were subjected to a pharmacokinetic/pharmacodynamic (PK/PD) analysis. Clockwise hysteresis was observed between the plasma concentration of distigmine and the time course of AChE inhibition. Distigmine also displayed a delayed and sustained inhibition of blood AChE activity. We then assumed an effect compartment for the relationship between the plasma concentration of distigmine and AChE inhibition and analyzed the time course of AChE activity using a sigmoid maximum inhibitory effect model as the pharmacodynamic model. In conclusion, there is a time lag between the plasma concentration and inhibitory effect of distigmine in rats, and such a relationship could be resolved with an effect compartment model. Thus, the inhibitory effect of distigmine on AChE could be predicted by the PK/PD analysis.